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: (1) (common probabihstic
belief) (likelihood ratio dominance) ; (2) Arrow-
Pratt .
2
1 . ( )
$\Omega=\{\omega_{1},\omega_{2}, \cdots,\omega_{n}\}$
. $n(=|\Omega|)$ ,
$X_{i}$ $(: \Omegaarrow \mathcal{R}),$ $i=1,2,$ $\cdots,$ $n$ : $i$ ( )
,
$x_{ij}$ $=$ $X_{i}(\omega_{j}),$ $\omega_{j}\in\Omega$ ,
$x_{i}$ $=$
$(x_{i1}, x_{i2}, \cdots, x_{in})^{\tau}$
. , $i$ ‘ $X_{i}’$ , ‘ $x_{i}$ ’ .
, n $\cross$ n- $X$ $n$ $X$ $(: \Omegaarrow \mathcal{R}^{n})$ ,
$X$ $=$ $(x_{1},$$x_{2}\tau\tau,$ $\cdots,Tx_{n})^{\tau}$ ,
$X$ $=$ $(X_{1},X_{2}, \cdots,Xn)T$
.
2.1 ( ) , ,
$\{x_{i} : i=1,2, \cdots, n\}$
( $X$ ).
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, $x_{i},$ $i=1.’ 2,$ $\cdot.\cdot\cdot$. $’ n$
$arrow \mathcal{R}^{n}$ ,
span $\{x_{i} : i=1,2, \cdots, n\}=\{a^{T}X$ : $a\in \mathcal{R}^{n}\}=\mathcal{R}^{n}$ .
$\omega_{i}(i=1,2, \cdots, n)$ ,- (Arrow-Debreu ) $D_{i}$ ,
$D_{i}(\omega_{j})=\delta ii--\{$
1, $j=i$
$0$ , $j\neq i$
$\omega_{j}\in\Omega$
. $D_{i}$ $\omega_{i}$ 1 .
$X_{i}= \sum_{j=1}^{n}x_{ij}D_{j}$
. , $D_{i}(i=1,2, \cdots, n)$ ( $\omega_{i}$ ‘ ’) .
$X_{i}(i=1,2, \cdots, n)$ $q_{i}$ , , .
$q_{i}= \sum_{i=1}$ xijpj, $i=1,2,$ $\cdots,$ $n$ (2.1)
. , 2
$p$ $=$ $(p1,p2, \cdots,p_{n})T$ ,
$q$ $=$ $(q_{1},q2, \cdots, qn)\tau$
, (2.1) t , ,
$q=Xp(p=X^{-1}q)$
.
, $m$ $(m\geq 1)$ , $i(=1,2, \cdots, m)$ ( $u_{i}$ ,e
,
$u_{i}$ $(: \mathcal{R}arrow \mathcal{R})$ : $i$ von Neumann-Morgenstern $(\mathrm{v}\mathrm{N}-\mathrm{M})$ ,
$e_{ij},$ $j=1,2,$ $\cdots,$ $n$ : $i$ $\omega_{j}$
,
$e_{i}=(e_{i}1, e_{i}2, \cdots, ein)\tau_{\in \mathcal{R}^{n}}$
. , , $E_{i},$ $i=1,2,$ $\cdots,$ $m$
$E_{i}(\omega_{j})=e_{ij},$ $\omega_{j}\in\Omega$
. , ,
$e$ $=$ $\sum_{i=1}^{m}e_{i}\in \mathcal{R}_{++}^{n}$ ,
$E$ $=$ $\sum_{i=1}^{m}E_{i}(:\Omegaarrow \mathcal{R}_{++})$
.
, , – ,
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$\pi_{\mathrm{i}}=P(\{\omega_{i}\})$ $(>0),$ $i=1,2,$ $\cdots,$ $n$ : $\omega_{i}$ (common probabilistic
befief)
,
$\pi=(\pi_{1}, T_{2}, \cdots, \pi n)^{\tau}\in\triangle^{n}$
, $\triangle^{n}$ $n$ , ,
$\triangle^{n}=\{\alpha=(\alpha_{1}, \alpha_{2}, \cdots, \alpha)^{Tn}n\in \mathcal{R}$ : $\alpha_{i}\geq 0$ , $i=1,2,$ $\cdots,$ $n$ ; $\sum_{i=1}^{n}.\cdot\alpha_{i}=1\}$ .
$i$ ,
$a_{ij},$ $j=1,2,$ $\cdots,$ $n$ : $X_{j}$ :
$\ovalbox{\tt\small REJECT}+_{\backslash }-$




subject to $\sum_{j=1}^{n}a_{i}jq_{j}\leq 0$ ,
$E_{\pi}$ : $\pi=(\pi_{1}, \pi_{2}, \cdots, Tn)^{\tau}$
.
2.1 , ,




subject to $\sum_{j=1}^{n}$ bijpj $\leq 0$
,
$b_{ij},$ $j=1,2,$ $\cdots,$ $n$ : $D_{j}$
.
$c_{\mathrm{i}j}=e_{ij}+b_{ij},$ $j=1,2,$ $\cdots,$ $n$ : $\omega_{j}$
$(\mathrm{P}\mathrm{S}3)$
maximize $E \pi[u_{i}(C_{i})]=\sum_{j=1}^{n}\pi_{j}u_{i}(c_{ij})$
subject to $\sum_{j=1}^{n}Cijp_{j}\leq\sum_{i=1}^{n}$ eijpj
,
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$c_{i}=(c_{i1}, ci2, \cdots, Cin)\tau\in \mathcal{R}n$
.
,
$(((u_{i},e_{i});i=1,2,$ $\cdots,$ $m),$ $\pi,X)$
.
3
31( ) $(((u_{i}, e_{i});i=1,2,$ $\cdots,$ $m),$ $\pi,$ $X)..\text{ _{ }}$ , $i(=$
$1,2,$ $\cdots,$ $m)$ $a_{i}$ $q$ :
$((a_{i}; i=1,2, \cdot\cdot\cdot, , m),q)$
, 2 :
(C1) $q$ , $i(=1,2, \cdots, m)$ $a_{i}$
$(\mathrm{P}\mathrm{S}1)i$ ,
(C2) $\sum_{i=1}^{7n}ai=0$ . $\square$
, $(\mathrm{P}\mathrm{S}1)i$ $(\mathrm{P}\mathrm{S}3)i$ :
32( ) $(((u_{i}, e_{i});i=1,2,$ $\cdots.m)\ovalbox{\tt\small REJECT}’\pi,$ $X)$ , $i(=$
$1,2,$ $\cdots,$ $m)$ $C_{i}$ $P$
$((C_{i;i=}1,2, \cdots, m),p)$
, 2 :
(C1’) $P$ , $i(=1,2, \cdots, m)$ $c_{i}$ $(\mathrm{P}\mathrm{S}3)i$
, .
(C2’) $\sum_{i=1}^{m}C_{i}=e$ . $\square$
33( ) $(((u_{i}, e_{i});i=1,2,$ $\cdots,$ $m),$ $\pi,$ $x)$






3.4 (Pareto ) $(((u_{i}, e_{i});i=1,2,$ $\cdots,$ $m)^{-},$ $\pi,$ $x)$
(ci; $i=1,2,$ $\cdots,$ $m$ ) $\in(\mathcal{R}^{n})^{m}$ Pareto ,
$(c_{i}^{;}; i=1,2, \cdots, m)\in(\mathcal{R}^{n})^{m}$ : $i=1,2,$ $\cdots,$ $m$
,
$. \sum_{j=1}^{n}\pi jui(c_{ii}’)\geq\sum_{j=1}^{n}.\pi_{ji}u(c_{i}i)$ , (3.2)





31( 1 ) $((Ci;i=1,2, \cdots, m),p)$ $(((u_{i}, ei);i=1,2,$ $\cdots,$ $m)$ ,
$\pi.’ X)$ . , $i(=1,2, \cdots, m)$ $c_{i}$
(ci; $i=1,2,$ $\cdots,$ $m$ ) $\in(\mathcal{R}^{n})^{m}$ Pareto $\square$
,
$w=(w_{1}, w_{2}, \cdots, wm)^{T}\in \mathcal{R}_{+}^{m}$
, ( ) $u_{w}$ $(: \mathcal{R}arrow \mathcal{R})$
$u_{w}(y)= \sup\{\sum_{i=1}^{m}w_{i}u_{i}(X_{i}):\sum_{=i1}x_{i}m\leq y\}$ , $y\in \mathcal{R}$ (3.4)
. .
$\mathrm{v}\mathrm{N}-\mathrm{M}$
$u_{i},$ $i–1,2,$ $\cdots,$ $m$ ,
$w=(w_{1}, w_{2,m}\ldots, w)^{\tau}\in \mathcal{R}_{+}^{m}$ , ( ) $u_{w}$ .
1 , .
32 $((c_{i}; i=1,2, \cdots, m), p)$ $(((u_{\mathrm{i}}, e_{i});i=1,2,$ $\cdots,$ $m),$ $\pi,$ $X)$




$((c_{i}; i=1,2, \cdots, m), p)$ $(((u_{i}, e_{i});i=1,2,$ $\cdots,$ $m),$ $\pi,$ $x)$
; $w=(w_{1}, w_{2,m}\ldots, w)^{\tau}\in \mathcal{R}_{+}^{m}$ , $P$







, $(u,e)$ (aggregated investor) .
31 $\mathrm{v}\mathrm{N}-\mathrm{M}$ $u$ $(: \mathcal{R}arrow \mathcal{R})$ 2 , .
$u’>0$ ; $u”\leq 0$ ,
$u’,$ $u”$ , $u$ 1 2
$p$ , $\mathrm{v}\mathrm{N}-\mathrm{M}$ $u$ $\pi$
, .
,
$e_{1}\leq e_{2}\leq\cdots\leq e_{n}$ (3.5)
. ,
. , $u”\leq 0$ , ..
$u’(e_{1})\geq u’(e_{2})\geq\cdots\geq u’(e_{n})(>0)$ (3.6)
.
, $u”\leq 0$ , $(\mathrm{P}\mathrm{S}3)$ .
,
$c=(_{C_{1},C}2, \cdot \mathrm{c}\cdot, cn)^{T}\in \mathcal{R}^{n}$
, $(\mathrm{P}\mathrm{S}3)$ Lagrange
$L(c; \lambda)=\sum\pi_{j}u(Cj=n1)j-\lambda\{\sum_{j=1}^{n}cjpj-\sum_{j=1}^{n}e_{jpj}\},$ $c\in \mathcal{R}^{n}$ , $\lambda\in \mathcal{R}_{+}$ (3.7)




$=$ $\pi_{i}u’(c_{i})-\lambda p_{i}=0,$ $- i=1,2,\cdot,$$n-.\cdot\cdot$ , (3.8)
$\frac{\partial\overline{L}}{\partial\lambda}(c;\lambda)$
$=$ $- \{\sum_{j=1}cipi-\sum e_{ipi}n$. $j=1n\}\geq 0$ , (3.9)
$\lambda\geq 0$ , (3.10)
$\lambda\{\sum_{j=1}^{n}c_{jp}j-\sum_{j=1}e_{jpj}n\}=0$ . (3.11)
$c=e$ , (3.8) ,
$\pi_{i}u’(e_{i})-\lambda p_{i}=0,$
. $i=1,2,$ $\cdots,$ $n$ (3.12)
.







$p=(P1,P2, \cdots,pn)T$ , ,
$\sum_{i=1}$
$eipi=1$ (3.14)






33 $p=(p_{1},p_{2}, \cdots,pn)T$ :




$R=$ [ ]+1 $=GHM_{\pi[;u1}E‘$ , (3.17)
$E(\omega_{i})=e_{i}$ , $i=1,2,$ $\cdots,$ $n$
, $GHM_{\pi}[E;u’]$ $E$




31 “[ ]+1 – ”
.
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4,. ( ), $X$ ,. $i(=1,2, \cdots, M)$ $\mathrm{v}\mathrm{N}-\mathrm{M}$ $u_{i}$ $e_{i}$ ,
. $\mathrm{v}\mathrm{N}-\mathrm{M}$ $u$ $e=(e_{1}, e_{2,n}\ldots, e)^{\tau}$
, $\pi$ $P$ .
2, 3 . ’
41( )
$\alpha^{j}=(^{jj..j}\alpha_{1},$$\alpha_{2},\cdot,$ $\alpha_{n})^{\tau}\in\triangle^{n},$ $j=1,2$
$\Omega$ 2 ( $n$ ) . $\alpha_{i}^{J}$ $i$ $j$ $\mathrm{T}\mathrm{P}_{2}$ (Totally
Positive of order 2), : .. $\cdot$ .. $\cdot$
$\alpha_{i}^{2}\alpha_{i}^{1}$ $\alpha_{k}^{2}\alpha_{k}^{1}|\geq 0$ , $1\leq i\leq k\leq n$ (4.1)










. , , $\omega\in\Omega$ ‘ (news)’









$\mathcal{U}(\omega n|\theta))^{\tau}\in\Delta^{n}$ . (4.5)
1 ‘ W, ‘ ’ ‘ ’ , ‘ ’ , ‘ ’ .
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, Bayes ,




$\{(p(\theta^{1}|\omega i),p(\theta^{2}|\omega i),$ $\cdots,p(\theta^{h}|\omega i))$ : $i=1,2,$ $\cdots,$ $n\}$
, $\cdot$
(monotone likelihood ratio) , $p(\theta^{k}|\omega_{i})$ $k$ $i$ $\mathrm{T}\mathrm{P}_{2}$ :
$\geq 0$ , $11\leq\leq i\leq j\leq nk\leq\iota\leq h$ (4.7)
.. ‘ (bad news)’ $\theta^{k}$ ‘ (good news)’ $\theta^{l}(1\leq k\leq l\leq h)$
‘ ’ $\nu(\theta^{k}),$ $\nu(\theta^{l})$ :
$\nu(\theta^{k})\leq \mathrm{L}\mathrm{R}\mathrm{D}\nu(\theta\iota_{)}$ (4.8)





$\Omega$ 2 ( $n$ ) .
$\sum_{i=k}^{n}\alpha_{i}^{1}\leq\sum_{ki=}^{n}\alpha_{i}^{2}$ , $k=1,2,$ $\cdots,$ $n$ (4.9)




( ) ( Kijima and





$\Omega$ 2 ( $n$ ) . :
1 . $\alpha^{1}\leq_{\mathrm{L}\mathrm{R}\mathrm{D}}\alpha^{2}$ $\alpha^{1}\leq_{\mathrm{F}\mathrm{S}\mathrm{D}}\alpha^{2}$ .
2 . $\alpha^{1}\leq_{\mathrm{F}\mathrm{S}\mathrm{D}}\alpha^{2}$ , $n$






1. 2. , $\alpha^{1}\leq_{\mathrm{L}\mathrm{R}\mathrm{D}}\alpha^{2}$ , $n$.






, $j=1,2,$ $\cdots,$ $n$ ,
$X$ $(: \Omegaarrow \mathcal{R})$ : ( )
,
$x_{i}$ $–$ $X(\omega_{i}),$ $\omega_{i}\in\Omega$ ,




$x_{1}\leq x_{2}\leq\cdots\leq x_{n}$ (4.13)
,
$q \leq\frac{1}{R}E_{\pi}[X]$ ; (4.14)
2.







‘ ( ) ’ ( ) ”
.
, $\pi$ 2 $\pi^{j},$ $j=1_{;}2$ , $p=$ $(p_{1},p_{2}, \cdots ,p_{n})^{T},$ $q$ ,
$R$ , $p^{\uparrow}=(^{ji}P_{1},P2’\cdots,d)^{T},$ $q^{j},$ $R^{j},$ $j=1,2$ .
43 $\pi$ , \langle ,
, ,






$x_{1}\leq x_{2}\leq\cdot\cdot-$. $\leq x_{n}$ (4.20)
,
$q^{1}R^{1}\leq q^{2}R^{2}$ ; (4.21)
2.
$x_{1}\geq x_{2}\geq\cdot\cdot:\geq x_{n}$ (4.22)
,
$q^{1}R^{1}\geq q^{2}R^{2}$ , (4.23)
44 “ $\pi$ \langle ,
‘ ( ) ’ ( ) , num\’eraire
( ) ” . ..
5
,. ( ), $X$ ,. $\pi=(\pi_{1}, \pi_{2,n}\ldots, \pi)^{\tau}$ $\langle$ ,. $i(=1,2, \cdots, M)$ $e_{i}$ $\langle$ ,
,. $e=(e_{1}, e_{2,n}\ldots, e)^{\tau}$
, $\mathrm{v}\mathrm{N}-\mathrm{M}$ $u$ $P$
.
.
5.1 (Arrow-Pratt ) $u^{J},$ $j=1,2$ , $\mathcal{R}$
$\mathrm{v}\mathrm{N}-\mathrm{M}$ .
$\frac{u^{1\prime\prime}(x)}{u^{1J}(x)}\geq-\frac{u^{2\prime\prime}(x)}{u^{2;}(x)},$ $\forall x$ (5.1)
, $u^{1}$ $u^{2}$ , Arrow-Pratt , ,
$u^{1}\geq_{\mathrm{R}\mathrm{A}}u^{2}$ (5.2)
, $u^{j;}(>0),$ $u^{j\prime\prime}(\leq 0),$ $j=1,2$ , $u^{j}$ 1 2 . $\square$
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(5.1) ,
$\geq 0$ , $x\leq y$ , (5.3)
$u^{i\prime}(x)$ $j$ $x$ $\mathrm{T}\mathrm{P}_{2}$ (Jewitt $[6, 7]$ , Kijima and Ohnishi [11]
). :
$\frac{u^{2\prime}(x)}{u^{1}(x)}$, $x$ . (5.4)
, $\mathrm{v}\mathrm{N}-\mathrm{M}$ $u$ 2 $u^{j},$ $j=1,2$ ,
$p=(p_{1},p2, \cdots,p_{n})T,$ $q,$ $R$ , $p^{i}=(p_{1}^{j},P_{2}\dot{j},$ $\cdots,\dot{\mu}_{n})\tau,jq^{j},$$R,$ $i=1,2$ .
5.1 $\mathrm{v}\mathrm{N}-\mathrm{M}$ $u$ , Arrow-Pratt ,
, , ,




. . , .
1
$x_{1}\leq x_{2}\leq\cdots\leq x_{n}$ (5.7)
,
$q^{1}R^{1}\leq q^{2}R^{2}$ ; (5.8)
2.
$x_{1}\geq x_{2}\geq\cdots\geq x_{n}$ (5.9)
,
$q^{1}R^{1}\geq q^{2}R^{2}$ (5.10)
52 “ $\mathrm{v}\mathrm{N}-\mathrm{M}$ $u$ , Arrow-Pratt ,
, ^ ‘ ‘ ( ) ’ $(\text{ ^{}\backslash }\text{ }\prime)$ $\text{ _{ } _{}\ovalbox{\tt\small REJECT}}7$.‘-
$\circ$
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